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SUMMARY AND IN'JROHJCTION

The Cronogo-Vebb City-Duenweg diatrict ie In the northeastern part of
the Tri-State zinc and lead field. Ita mota!-mining hlntory ditec frcm the
early 1850's. For pome years prior to 1918 it ranked as tho leading pro-
ducing area of the entire Tri-State field, but by 19?0 rao::t of its minns had
been abandoned and allowed to fill with water. Ita mine operators had been
attracted to the nevly discovered and richer deposits around Flcher, OJcla.

In 19^3, the Oronogo Mutual Mining Co» v;as exploiting the Oronogo Circle
deposit in the northern end of the district, and the Federal M'niu^, & Smelting
Co. was preparing to mine on its holdings in the southern pert near Duonwo^.
The area between these two operating units ranked as the largeut single bluet
of ore reserves under water in the Tri-Stato field.

In 19^2, engineers of the Bureau of Mines, in collaboration with the
William Stewart Engineering Co. of Joplin, collected all available mine raeps,
mine- reports, and logs of old drill holes'In the inundated area. From a
careful study and appraisal of these dati, the reserves in the block vure
calculated at 20,61*7,800 tono of ore containing, 606,1*1*0 tons of 60-percent
zinc concentrates and 1*6,970 tons of 80-percent lead concentrates. The ore
was estimated to contain 1.76 percent recoverable zinc and O.lG percent
recoverable lead

co
.jV

With the objective of making these metals available for war uses, the
Bureau of Minos proposed a development program. In 191*3 the V/ar Production
Board requested that a portion of the area be drilled and directed the Metala
Reserve Corporation to advance funds to Brown & Boot, Inc., for a drilling
project to be carried out under the supervision of the Bureau of Mines.

The project drilling began on June 7 , 19^3 > ^d ended on January 12,
. Two hundred and ten churn-drill holes, representing k^,0kl feet of

drilling, were completed. The deocriptive logs of the holes are included
in this report.
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LOCATION AND PHYSICAL FEATURES

Tho Oronogo-Wcbb City-Ducnwog Mining diutr:ct covers an ar^a approxi-
mately 8 miles long and 2 niles wide extending in a aonthefintwly direction
from Oronogo to Duenweg in the southern port of Jaopcr County, Mo. (fig. l).
The center of the district is about 6 miles northeast of Jopljn.

Within the limits of the area, approximately 7fiQO acres arc potentially
productive of ore.

Topographically, the country 19 gently rolling, the max 1num relief being
about 150 feet. Tho mean elevation above sea level is 975 f e t t . Moat of the
drains northerly toward Center Creek, In the northern part of the- area.
Center Creek flows vest to Join Spring River at about 7 miles west of Webb
City.

Several paved highways cut across the district, as do also the Jines of
the Missouri Pacific and the St. Louis & San Francisco Railways.

HISTORY

Lead and zinc ores have been mined in the district for over 90 years,
the greater part of the production resulting from operations in effect prior
to 1918. By 1920 moat of the Vebb City area had been abandoned. There has
loon little activity since 1932.

As of 1932, recorded production reached a total of 1,1*77,000 tono of
z.inc and 488,000 tons of lead'derived from an estimated 0^,000,000 tone uf
mine ore, representing a recoverable combined motal content of 2.33 percent.
For a number of years prior to 1918 the area was responsible for most of the
Tri -State zinc and load production.

At the time of the Bureau's project in 19^3 the only active mJne oper-
utors in the district were the Oronogo Mutual Mining Co., exploiting the
Oronogo Circle deposit at Oronogo, and tho Federal Mining & Smelting Co.,
which was building a mill to treat ores from its property near Duenweg.
Excepting those affected by pumping operations of tho Oronogo Mutual Mining
Co., the old.mine workings and the ore deposits of the district wore under
water.

Early in 19^3, Brown & Root, Inc., of Houston, Tex., obtained leases on
most of the district, extending from a point immediately south of the Oronogo
Mutual Mining Co. property to the northern boundary of tht. Federal Mining &
Smelting Co. property at Duenweg (fig. 2).

ORE'lEPOSITS

The ore deposits of the Tri-State district are found principally in the
Boone formation, lower MioslsBippian age, which has a thickness of 200 to
100 feet. An occasional ore body occurs in the overlying Chester formation.

The Boone formation was originally a limestone but is now made up of
flat-lying beds of limestone, dolomite and chert,, ncdule beds, and one or

3317 - 3 -
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i'.4- ' more colite beds. Fowler and Lyden2/ have corrolatod 16 dist inct bt-rta in
f* formation ranging in thickness from ^ to 5f> foot. The principal oro production
•5 has "been derived from six of these bods, of vhich the nost lMpoi-tant jo the "M"
'.''* bed, the base of vhich is at an average of lU2 fee t above the bottom of the

I . Boone. The "M" bed rests upon the Grand Falls chert, in vhich occur the "aht.et
$ ground" deposits, the horizon of moot .of the renorvo orr of the Oronc^o-Vf tb
•*:• Clty-Duenweg district.
t< .
i^ Three types of ore deposits are found In the Cvonc/jo-Vt bb C'i t.y-P'icnvcg
5f area: . .
(j-
L 1. Circle deposits, or irregular "rune/1 occurring at or Ji:;jt below thfc
M unconformity between the Pennsylvanian and Miaslerlppian rocko , In fink holes,
r* or along solution channels In the limestones. These deposits are the richer
•,! ones of the field and are found from the surface to a depth of 1^0 feet. They
> wero mined in .the early history of the district and, unlosr entirely now -i

1,-J of mineralization are discovered, can be considered almost worked out. The
Jv Oronogo Circle and Center Creek groups typify th.i e claon of deposit.

2. Sheet ground deposits underlying the circle deposits Jn
or slightly rolling bods of chert form the type principally considered in this
report.' The minerals sphalerite and galena occur as "sheets" Ir.te-r bedded wi tli
chert, somewhat broken or brecclated, some of the mtnerels occurring in the
interstices of the chert. Intensive development of the "sheet t^o'ind" has
produced t.xtensive reserves throughout the district.

3. The- third type of deposit is found below the "sheet ground" in the
Reed's Spring formation and consists of simple and compound "runs' between
fairly well-defined fracture walla. Deposits of this type have been m i n e d
in the north end of the district and offer the possibility of important ex-
tensions through exploration in fractured zones of the Feed's Spring formation.
Records indicate that, the "runs" contain richer but lees extensive ore than the
she&t-ground deposits.

The Ore

Sphalerite and galena are the commercial minerals, associated with small
amounts of marcasite and larger amounts of Jasperold, calcite, and dolomite.
In General, the ore material Is readily amenable to concentration by gravity
and flotation methods, with a combined extraction in modern mills of 65 percent
in zinc and lead concentrates containing 60-perceAt zinc and 80-percent lead,
respectively.

MINE DEVELOH-EM1

In this district there have been 1^6 mining companies operating on the
sheet-ground ore horizon. The mine workings resulting from this activity
cover 1,307 acres, which is 17 percent of the total possible mineralized
zone in the district. The working faces in the mined area have a total
length of 38. U miles (figs. 3 to 11).

J7 Fowler, George N., and Lyden, J. P., The Ore Deposits of the Tri -State
District (Missouri, Kansas, and Oklahoma),: A . I .M.K. Tech. Paper
vol. 39, Jan. 1932.
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All the mines vere opened by vertical or inclined shafta. Depending on
the surface topography, the depth of the mine levels ranges from 150 to 2hO
ft 'Ot, The sheet-ground ore bodies are flat-lying beds 6 to 30 feet thick,
cvor&ging close to Ik feet over the entire area. Roofo were supported by
pi Hire, usually approximately 10 percent of the area mined.

WORK OF THE BUREAU OF MINES

In October 19^2, the author was assigned to collaborate wj th the 1/illium
M. iJtcvart Engineering Co. in an investigation of the possibilities of re-
opening the "sheet ground" deposits In the central part of the dlctrict us a
tiource of zinc to help meet the gr&at wartime demand for that metal. The
Initial part of the work consisted in the doterm!nation of existing ore re-
f!6rvc8, their grades, and locations. To that end, all available mine- maps,
old mine reports, ejid logs of old drill holes were collected, charted, and
analyzed. Recordo were made of approximately one thousand drill holes, the
locations of which were platted on a coordinated map. Tho outlines of all

areas also were delineated on the map.

Contracts for drilling on the project were made by Brown & Root, Inc.,
as agents for Metala Reserve Corporation. Excepting that done on
19> 25, and 35, all drilling was supervised by the author, and all

drill holes were located by him in collaboration with Carl H. Plumb, engineer
for Brown & Root, Inc. Sampling was done by samplers engaged by Brown & Root,
Inc., under the supervision of an experienced sampling foreman of the Bureau
of Mines.

Churn drilling on the project started on June 7, 19^3, and terminated
on January 12, 19 .̂ Two hundred and ten holes were completed for a total
t<f 1*0,0^7 feet of drilling. Previous to the inauguration of the project,
tho Oronogo Mutual Mining Co. drilled five holes for Brown & Root, Inc.

Descriptive logs of the 210 project holes and five Brown & Root holes
follow.

.*».«.•



Brown and Root, Inc. , - ITetals .-\eserve Co,
Jasper County, Uo.

Hole Ll-1
Hole Ll-2 (coot.)

Started:
Completed:
elevation:

Dentt1, ft.
Froai-

0
30

35

05

90

105

165

VO

193
21-1
215
21?L

StdTtl
Coivlt

To-

30
35

65

90

105

155

170

190
193

6/7/43 SK% SE, ., Sec. 12, V. 28 H. . R. 33 V.
6/19/43 Struck water: 90 feet
962 f.a.s. Voter stands: 35 feet

Coordinates: 22035N-4460K
Section Analysis, percent

Formation

Clay ^nd gravel
Clry end gravel, gray

flint, blE.ck selvage
Gny MQ dark ^ray flint,

ircr. , black selvage
Gray end blue flint, Iron,

blic,: selvage
31-i<- ,-ray pni yellow flint,

ye HOT' nuc
Ore/ li:ie, yellov and gray

fli"t, ytllov.- .-mid
3rny liid yillow flint,

crey line
Ui-ay flint, rray line
Sheet rround. lick ehines

From-

185
190
193
195
197 j
200
-02j
205
207uv

210
2LJ^-
215"*
217^

To-

190
193
195
197J
200
202J
205
207-w-
210^

2158

217 $
219

2a

0.1B
0.44
0.54
0.28
O.i4
0.20
0.22-
0.18 '
0.16

•0.60
4.28
0.18
0.36

Pb

0.03
- 0.05

0.0&
O.C8-
0.10
0.06
O.D6
0.05
0.05
0.04
0.21

, 0.01 .
0.07

Depth
From-

140
155
160 '
175
180
195
202j
207',
217^ .
222$
225

1 ft-
To-

155
160
175
1BO
195
202^
.207|
217*
222^
225
228

Forraation

Gray flint and little gray llae .
CJray lime and dark gray flint
Lleht gray lime and little shale
Cray flint and gray lime
Gray flint and-fnint Jack,, traces and little Bundle . -

.Blue and dark. gray flint and jaclc shines
Blue flint and lead and jack shines ;
Blue flint and. Jack, trace's and Bundle
Blue and gray flint and faint Jack traces
Blue and gray flint and little gray lime
Gray and blue flint

Hole • Ll-3 '.. " . ."

Started: 6/10/43 • H^ SKi Sere. .12, T. 28 N., 'R.
Completed:
Elevation:

Depth
Froffl-

I "•.1o-

6/23/43 - Struck water: 197J feet .:.
973 f.a.8. . Water stands: -90~ feet ,

Coordinates: 23O25N-4715E '
Section Analysis,

Tomation . . Fros- To— 2ji

.

• •

33"tf.:
.

-
percent

:PS
212- t Jhf r t rround. trace of jack end lead - . • . - ' . ' " ' . -
215"
-l':7
219"

? f :
,tej:

Sheet rro\md Jack, shines
ul'ie and ^T-S.;/ flint, trace
Blue and crcy flint, brown

y.olf Ll-2

5/7/43 rA. ^
6/17/43 ^.T-'JCk

0 - 8
of Jack
line

, i ^°c'
utt»r:

iJlevf.i tion l 969 f.**.s. v.citer stands:

!•=,
30
80

•r. 28 i:.
and 197i
feet

, R. 33 VT.
feet

e
20
32

37

50 .

20
32
37

50

140
Coordinates: 23485N— 4105K

:>ej.ith,
.rron;-

0
b

30
4S

6i

PC

UO

3317

, ft.
ro-

5
15

•45
65

eo

e^
120
140

Section
/omatioo

Soil
slue i-nd rTay f l n t
i.eu ."ia &nd "louliers
Jlue und -ray f i i r . t -.nd
Crjy lii-e tni l i t t le blue

tnii t-ri»y f l int
Jr:i;. f l i n t .no little , r;-.y

l ime
Oray lire eni jruy flict
uruy f l int ,x.i . r^y li.:ie
ji-sy line end l i t t le iyay

rii nt

rYcjii-

19^
19D
197.
^00
.iC-
^05
~C7
-10' -
^Ifi"
-117'

_ jf,f
-07-

'1.0-

195
197^
-oo'
-;0_.
-05~
207;
-10
^1-
.15
-17'
220

t^'1 f
210

•inrlysi
ia

0.34
0...8
0.60
6.9-1
l.f»C
0.60
C.fO
O.-u

0.70
0.60

m* 1 \r*i\ i •
C.4e

tt percent
To

0.04
o.ie
O.C7
?.8f>
1.13
O.C9
0.04
0.06
0.20
0.1-
0.07

o.oe
- 6 -

140
149
155

168

175

ly1?"
203'
'G4

-13'
ii!7*
220
->^a

149
155
168

175

197;

203
204
'l 1 J-

21?r
220
i23
i29

.Chat - surface water at . ISO 185fc 0.10 . .
8 feet 185̂  190 0.20

Tellow clay ' 190 195 0.18
Soapetone . 195 197^ 0.08
Gray and blue flint 197J 200 0.20

boulders - soapstone 200 202^ 0.20
a-ay liae, blue and gray - 202J 204 1.46

flint" 204 " .206 0.36
Cray liae and grey flint, 206 207| 0.38

more lime than flint 207| 209 0.20
'i.hite f l int and 6OaJ>»tone 209 212j 0.48
Oray line and gray f l in t ' :ULaJ -15 0.18
Cray lire, »nite ar.d (^ay 215 217r u.16

f l in t , sonpstone 2i7t 220 l.Ot'
Tjexk r^-jv IL-ne .ind little 22C — ̂  O.^o

gray f l in t 2C2\ ̂ 15* C.36
'.ihite i'lint anc gray lime, 225 227 0.32

9tron - vater , sfteet ground
r,rn>' r-aer f l int
r.ruy and liu;r.t blue f l i n t , -DPI; J K C C . star.- s
^r^y ir.u li^ht n iue f l i n t , li.jht jhCK. sr.lnes
^.riy vihter flint. , IxJ.t trace jack.
^urk gray anc li.;nt 'ilu? "lint, f^ir ^icx tJ-i.-ies
Lirnt 'jiue and rray flint, lifht traces cf JBIJC
Li-'ht blue auii jjrjy f l i n t , uej-n fr-y li-.e

0.07
0.01 -
0.04
0.03
0..05.
o.ov

; 0.06'
O.C2
0.05
0.05
0.30.
0.05 •
0.15
0.11
0.04
0.02
0.03

Hole


